19 Nontuberculous mycobacteria (NTM) 
99
In this study, we set out to understand whether and how aggregation is regulated 100 in NTM. Towards this end, we developed an assay to quantify mycobacterial that non-aggregated (planktonic) cells accumulated after ~40 hours of growth (Fig. 1A) .
111
We developed an assay to distinguish and quantify aggregated cells and planktonic (Fig. 1B) . Phase contrast microscopy revealed that 117 the planktonic fraction was composed mostly of single cells and small clusters (Fig. 1C) .
118
SEM of a representative aggregate revealed a densely packed structure (Fig. 1D ).
119
Performing this assay on M. smegmatis grown in rich medium + 0.2% glucose revealed 120 a decrease in the aggregate fraction concurrent with planktonic cell accumulation after 121 ~40 hours of growth, suggesting a mechanism of controlled dispersal (Fig. 1E ).
122
Mutations in oligopeptide permease genes cause early dispersal
123
To gain insight into the genetic regulation of M. smegmatis aggregation and dispersal,
124
we designed an evolution experiment to select for mutants that disperse earlier than WT 125 in rich medium + 0.2% glucose. Briefly, every 24 hours 1 mL of a 5 mL culture was 126 centrifuged at low speed to pellet aggregates. A new 5 mL culture was inoculated with 127 100 μL of the supernatant and grown for another 24 hours ( Fig. 2A) (Fig. 3A, Fig S3A) . Because of the utility of being able to measure near- 
231
The ratio of C:N in natural environments such as soil affects bacterial diversity putative insertions and deletions were identified using the RealignerTargetCreator tool,
460
and reads surrounding them were re-aligned using the IndelRealigner tool. Finally,
461
putative variants relative to the reference genome were called using the µM, 10 µM, 50 µM, 100 µM, 500 µM, and 1 mM) were run along with samples. A 496 standard curve was generated by fitting a quadratic curve to standard measurements. Fisher EA IsoLink combustion system by oxidation at 1020°C over tungstic oxide,
512
followed by reduction over elemental copper packed in the same furnace. The 513 generated CO 2 and N 2 carried by a continuous helium flow (100ml/min) were 514 subsequently passed through a water trap and then a 5Å molecular sieve GC at 50°C.
515
The GC was used to separate N 2 from CO 2 . 
MSMEG_6497
Hypothetical protein
Missense His43Gln
Red text indicates the genes that were mutated in WT to test for aggregation defects * -MSMEG_2148 is 544 amino acids. Ser534 frameshift hypothetically replaces the 8 Cterminal amino acids with a different 23 amino acid sequence.
# -MSMEG_0639 is 336 amino acids. Lys12 frameshift hypothetically replaces the 325 Cterminal amino acids with a different 24 amino acid sequence.
